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U^cllcloil 



^fnal fcjcwivqi ?ftWdT dTd dtd> f?ualci 'ifuiasi ^fcrci'Scii fccii ^na). c^77 dTddcS^.m. 5 

Z?mcF3n$. wr yldds^di sFftdT mft nluidd ftem fft d cdMt yfddldl mft 
dlddl ftdt. dNdld ^.ST.^f 2800 dT dlcdld ?Jcd^ $T <U-$d dltidld mt Idl^dl 3dT, cdld 
yftld) fdddldl ST^dld cbcldl 3Hdcid). dfcr&lldd ydlchHd (EudOXUS) dT, f. ST. $ 1 000 dloild 
dieted I 'ifuididlj ^fddldl ddft sft ?ftddt ftdt. yldddj edified) dlftd 3Wcldl ^fddldl Sff 
mifcd w ‘d #^r' (The Elements) m dmn3 ^Iddh) gsdm Id fee), d # 2000 mftm 
ZTRxT moSsUftm <pRTcff ^ojd did fit d W&. ddFt ddld ddft ddft dlddl fldt. 



'tfddt' dT m$d dltidld dJcdldt Wfe, "% ddtd, %Zdt 3JTfm ‘fddt’ ^wf dlddW 

37 ?# 377 # $iid)d)d "Geometry'dr ?icdid) d>U Geo 3jrfwmetry ^ftdcdTiTediwrsTsfftdtw 
377# ddldld Idfdd ddff dlcfrNHH, d P7T, Si-rdhd! TddT, dd^lddldd, &tW, dfd, dWT, 
ddSddl SFdt d cdldld STTddd, SI I fed I, dfddlJ «kw, dSff Vdd>c6, cdMt dtdt, sfdt, ddt 
3JTfw dl-sl 3T?IT fdfdij ddddtdT 3PdTST ^Iddld ddl/d* C fid). 



t. ?llo6d ftj<£ 311 fu I 3m did) 

3Tto5W efidd fddt dlf. dllfd) ft yRdefil dlWdTST ^3?ft 377# 

% SJlfuT 3m dtdt 3Tt55W Weft eft ddd ^fddldld wftd dtdt dg^dlfd) ^umT 'fddttW 
fid. Sd3dd, (d&luildl 3Pdmfttfmft(ddilldl ^dldd. dtdfdTdfld d>)d Wield) ftSTTfdt 
ddfts)dd>od cjfetd d>dtt. ft 3TTfcft f?ld>dldld dtdgyut) WicdlJ dSmttet. ?JT^d SPdHWdTd 
' STTdedTdT ftd d ddd 



dfdRTmrt fddt 377#. dT dlfdtdt dftd sftcSSd fpfdm TT-ddd^d fdeteft dW$. 3T?ft dTffdt 
'fdmtdddffdz? yfddtdt fdtdddT' dT yf+d&d dr^d f°dTdT Wdrd &dT 377#. fddfw ddfldld 
ddft dtddT TFedidt dTdrd dT dddtdt 3lto5W ddnd fddt 377#. dT ddildld d^Td TRt, devdT, 

dlcS dhdldtfd fdrdd Hlffdl dTdd $ddt 3777c# dd dT yf+d&dl JTdd Wed 3TddT, etitstdToSet 
377# 



fddttWTWRddTd 3Fd d^ddTfdt, dfoS, dddfed, 3T?TT 3FtW 31 1 fed I STTdddT sffoWfcdT 
3Wd)dd <WT cdfdT 3TWRT 3T$fSTd dT ft. df) flUtd dT^Rd^h^dl stddzd! did fddldld fad>)vi 

fdddhdl Vo/W dT&d Hfddldl dt Id+dK 3TTdT WldT 377# d ftd 377# cdTdt dtdddld dttom 
dTdd fdoft 377# f?TSTdT 3JTfW fdWSdfdT ft Hlffdl STTdt 3TTTd dd cdhdlf) ddldidl dW'pddld. 

Tm dm srsm z)wd mff$. mt, ^Iddldi 3 Pdm df ttwrfdd> ?nwidr tddjd ddwr 377#, cdiyd 

?T!ctd mdodtdid dt dddd Mlddl $dT. 



dtdT fdWdtdTdtcT &, T.d?ldd dldlddlw 3 nfd Hddld : 




dldtd cdft dt 3TPTR dlddt. 



t. ddt?T ?ldrd dt3 did) <hdl. dlldlddl3 dt Idftfclcl 
m. ddd ddldd dTdt dT^d cdTd tpTRWT >!JdRlcdl. dT dtdfzt dt dd:^fdT 3TTdK dlddt. 



1 2, («lfoW-*l, HoST, 

( 403001 ), Tikr 



1. siretei wQicflftici Rd?luimi 3 i:i?ttti 



sn^fcpfRTT, €ra^T§?r^cT3i'{HdHi fasuia#n ^rndl41 aftos^qRFrfcdl Hicl. ^t, fwiiJT, 4 WIh anfur 
*rfo5 3TT sn^u JRT Ft ^cR f?l<Me-!JI Hldld. ^fadldl 3T«TRT ’JcTcT: Jfl^TM qTt-HHI^H &elT ^Tcft. Hpfa 

^ricn ciwf qifr, ^ qrfr anfoT ^rnfr ^nfr arer ^wtrun^t ^ef d%Rt srfcr^rsr «TRto> star arnelofr ^f%cr 

c|N*H 3TFRT fer HdcHIcN (cfiFR, qjet) chlddl | fer cRt ST^Rt <t>kkW aRTct cf5RTT cbHIdlcR cbldcIcAII 
(d^cHI ^'idlcH 3FT^^OT<I5 T£I:|hI olid), ^3Jlfu| vd|<£) 3RRfa\ *FTRT 3H-lcW id<^ fdd Hcd8f d>HldlcR Silicic} 
3idl^ld cR|cK3RTcr. dU| cA|c|£KI^A|l dldoftcK 3TFRT3Rr fdd Ph«d I 3ll<£d) t|H dWd'l. ^Hdl^AII STMJKHIdl 

^dld iftct. 31 Nod Id I 3^4x1 3MW[fT ’jfwT sRTFf ^loft fort 3TTt. 



(1) 3RR 

AanfnTB | dfa fw^T^Tq' MddlcR cR cdkdlHH?lcT dRt 3TcR RTRT dl^UIMI TRo5 ORtT ^ 

^Rf. ^icTf chidci^i sn^r^rr q^t. 





3TTfKft- 2 




3il^cfl - 3 



A Ajifd 4 >iiul sm3 hr ant 3rrf&r B qT?fr ?Trarr ant art tfrj. ^rftrj^t ?rrakr hi^khicjI ^Hi^ioS mt 

qfeR^dl^J'frq ?l<r>dld. 

arr^cft -1 n^tnRanlwsTraTAiidVi aicR <r?T ant AB fi tros mt ant. 3nqq?TRT^Rrr^icio4i ^gw 
Hi^cH (as the crow flies) eft ?t *TFf ant- 



arr^eft -2 
arr^cft-3 



hr anf&r htrt ddm ntHRion arrlcr hr m nasm hurt didd), ft *tft rirt didtdi arwr. 

3TT65T anfDT HR iiHsJtcT dl4 ^aiHRsToSRHt cHTR^cIT 3TteT cR j?T AB dl4 t4j|c|| ciMId'l. ^3^ A 3nfui B 
iTsflcT 3FR *Ro 5 ^c|^<H 3tcRF^8TT RIRT 3RRt. 



■ ? 3rT GmkcI crjtt^phi^ 3d^ ant, dldd h\A 



ca^del 3Tr|cT. dT HlQidldl \dH<j'l'*l 3TFT0T dcR 3RWR 3u$)d. 



(2) ^Ro5 I 

7Ro5 ^rrtsff cR^T Hl($dl 3lNct|lc1l 3TT^. 




3TT^ft'-4 HdcHI<R STdcTcf A 3Tlf&T B RfScT 3n%cT. ft OT^cfT qif^HllcR ^Ne-HI cTSTRT jfcrf 

HdcHI<R tldcleill RRTRr WT JJtfvET ^TT 3TTT^, 

3TTJJnft - 5 AB OTf^CD ?Tr^T7RH^n^^'H| 0 ^M^^dld. ?Tm3T^^TRH^dciU||^| ^RRi^fvq- 
TPTFT (TTRT^p) fd^O 3Mcfr. JRfd^lfui ^1 3fr|cr. l^RcT dfa W ^JT 

3TT| cR jJfRTIcT dfa ^TT <T ^ f% 30%. dT ^WIcIT k!<R)<Rdl Dd (Dual) fd«TFt ^U|dld. JR deleft 
fddT^ Sn^cff Hlfgc^lld^ TT^T cTSTTd ildld. ^RT cili^ld 3 Hill- 1 1 1 -I '•jpldWlI <*>l$l 5FTd ?TR3 T Ph)u| 
STTcdT 3U^jd. ui)c^l?n Rl'H'M Id 3TT3T?! Jpjft I did I (chdl 3H I tio6 IT JIT ct>|ci)Ljcfci)d| 3llcic|U| deTrifffddT^ 
JTPJd 5TRTT. qT^JTT | fedW 13$ 3Tlt ! 

(3) fsltblui :- 




dT Idcblui 3Tl^cThiwr 3TTJT?JRi cdT Hlfi^cMl dfc cfv*n. 

i) dT B|ct))u||^ A, B, C f f?RTfd^3TT|d. 

ii) BC, CA, AB JTTcfl^g^rrsrrlcT. 



iii) Jrr^'gjJri^c^srgjf^a, b, c dT fd^idl 3i)aWsjdl RicT. 

iv) fwRTT^ dfa crRt Z BAC = Z A, Z CBA = Z B snf&T Z ACB = Z C 3Rf STtoS^gcf -lid Id. 

v) fefktarr cfR ^dtrr sncficr dRjd jpifr dferd ^ rtcT. rhcit fwRrr^ ^ito ^ uidid. 

vi) 3T|cf>cft - 6 AABCfdRTABCA, 3T*R A CAB dT fa^idl 3flo6^<Hl RTct. JRfr iter sn^KTf A ABC = (a, b, 

c) 3T?flfrfcrf|cfr^. 3rarfcr(a, b, c), (b, c, a) 3nf&T(c, a, b) fr ter Ptete ^sfadTcr. a, b, c 
dT tesdT £FT 3RTdTcT. 





vii) 3RA,B 3nf&T C | f%TRo5 ^cT 3TWtcT cR ABC fwlR OTR fjt^eT 9R fTT fwfR 3T^K-lh>!JI 
fw??M 3Mcfr. aren fWluiHi 'ajwRP' fwlw (T rivial T riangle) fierier. 



viii) Blcb)u||T>!j|dlH ^(^l^'JHdldcRT^^ftcbluif^ll^flcfr. Hx;B|cblU||^ dH chH feelcRHI?! l*4«| 
^ Bi-^ui f^rfljcT ^Ici ^rfr. OT^xfr 6 (A) m$i. w facRRTRt ^ g>j«r hi^i ftflicT <tRcii PWlui f^rf^jcr 
<tR u ^K-llol 3 huksT|$I <hl$) cHod) feTSTpt ^dl ^dld. eff feRTpt ffaf fcoldl ’ll^lcl. 




ix) OT^xfr - 6 *t a ABC chiddi 3 tt|. a PQR, a XYZ fr f^p| ^gT errcit defter. : nfuicr ^trt iru^hi 

T-arFT^rrff. 



(4) facbtuiK) ^JOTEpt :- 

(ar) ^riwr criefRR arr^nf^cT ^frtrT : 

r wjh arwtcT <r eft fa<h)ui '^nppr facbW aRTefr. 

T *FTFT 3TWtcT 4 feRRT ^pTT 3RRFT 3RteT cR eft ''HHfePpT facbtui' aRTefr. 
r aRTTFT 3 RTcTTcT cR eft 'fdUWWvH fa chi U I ' SRIrff. 




(an) crPtrr arraiRn f^Rtwraf ftwrof : 

fachlU||dl«H ^ effpT d^chiH 3RRTtcT cR eft 'd^cbH fach>l' aRTefr. 

fachlUlldlcH ^ 4^ 90° rJT ST^cT cR eff 'cbldcbH facbW aRTefr. (ff£ ^ d^chld 3RHdld.) 
fa^luiidid ^ cRPr 90° ^srr qfer arfreT tr ?fr 'fasiiHcbln faebiur aRTefr. (ffsf eii<Plf) gfa erfpr ch^h 
amcTTcr.) 



(?) i) fwRnWT #T chlniCTl t^RT 1 80° 3RTeT. 

ii) fachlu||41 ^6T^4lcic|cHl cR^luiKI 4lfU<t>Vl ^li^eieiJI aiePfeT chlni^l ^crIsR 3RRTf. 

iii) TPrfgppT foRRRTRT TTTRT cll^iJI TPftRtcT eRtR TTRST 31 >tH el I el . 2TT frEJMIdl t?TRTRTff TTRT 3TT^. 

iv) TFTg^T fa^uii el TT^ cRtR THM (60° ff) 3RTeTTeT. ?TT feRJMIdl ei) e^KH^I TTRT 3TT|'. 

V) fachluildld TRlfeT jf(M chid I'd Hl'ftd ^1T, T# ^pTRT ^ttst aRTeT. 7J\ f^TRTRTT cije Ail'd TTcAT 3TT|. 
Vi) fachluilxill TT^f^^^ffichTR^^cikll dWVll 3RTdlcH eRRnerT '^fpfoT facb>l' ^U|dld. 



Vii) fachl u||T>q | 3Rlefld cj dj|f| $e>lM?oi>^l'<-|P < icj7'<-j<c4)| 3i*|c1 elX e^l Id I '{j<m fa<i»)ui' ^uiaid. 

viii) ^ I PW'|uilcl HixPidl = 2 (aloUhai) 3^d cR ciJldl 'nf<»jul fa«i>lui ' ^uidlcl. 






an^KTf - 7 TTsflcr (3, 4, 5) ht4cT, %^ft 3Hifui nf^uf Bicblui anf. chk-ii<jI (vi), (vii)4(viii)*rr 

cHl'isHI cTFj;^tcTRT c?>T ? cf cPTRTFf cTFtcT. 

ix) fwturMr afraw OTJRfr cmfr f^yfr ^rtt fe^rr q^r : 






8 AD, BE 4 CF ?it BC, CA ^ AB ?tt lifter ci«r ^ht anfeT. ?n #rfr oici^Hi o ?rr f^cT 
fHoidld. 0 m f^eTT 'flRlcfcT WeT f^' ^U|dld. 



- 9 AD, BE 4 cf ^t^ht A, B, cr C iriwr ^Vi^hm^ ^rr ^uidid. m dfafr 

7RFff%I fHoidld. I 2TRTT chH^HMdddl 'f^HT^P TTHToT fd^' ^Uldld. 



3n^Kft- 10 h^D, E <r Ft%.3rgg^BC, CA4 AB ^^ri^H^ri^sntcr. ad, BE 4 CF dT 
^TRT fWlUlh*ll HWTT ^HT ^Uldld 4 ^ G dT f%T fHoidld. G 2TT f^cTT 'HWHT ^TToT f^' 

^U|dld. twfWraT H > 'bcHH«T G 3T3T7Fr dl'isllddl ^Tlcff. 

sRldcl<Hii d^rffi^O, IctG ^iefsfr sfi<f H^pf ^fadld ^cTcrr sntcr. 



X) 'HH'toM R|cb>l :- ^rBlthluiiriii ^T^^HEl TTHTd cHIdl^HI 3Wd°l<H of? cdTHT 'I'tb'foH ftcblui' 
^uidld. 




II 7 II 



a 



P 



3TTtjKft-11 ^ 3MetcTT A ABC ^ OTfnfr - 1 2 3TOc4dT fwpJT i|h;i||H«t RR a = p, b = q 3nf&T 
C = r 3TT%. ft Blct)iui kjcft'OH 3nft<T. 





JRWr^l^dldlcH (OT^cTf - 1 3 *T 14)^T Blch)U| 7TR# fc+ldld W dlhuid gRrqT5T3K-IHH 3n%cT. 

R ■g^lT 'HHMHIUNd 3^ did cTC A ABC £T A PQR 'TTRWT IwlTJT 3nftcT. 

trrr IwlwRTtsft cfiT^V jfi^ frr^ anfcT. 3T?n mrwt idchluii^ ft^luHJi^dld cfnfr 
3> jt ftf^cT cfRdT ^cTTcT. 3T ?1T CeTTcT cfjjfr RTFT SRTdTcT. vJ3TjRWraf ZA = ZP, ZB = ZQ, 
ZC = ZR. aMr SRRRdTfr 3McR\ vMl^ulltf A ABC 3nf&T A PQR Wf #5rW? 3RRPT OTfTcT. 

Xi) fdcblui 3nfw :- Blcbluildl 3TRRT SPlcT JfRWRTRt c^ff 3 RcTT 3nftcT. c4|^<P| 5 

cl^oiidl vSecl'lil ^cTT 3TT|. 

3 t) arr^nft - 1 5 *n?T. 5 R*to> Iwirmw arrater fwrwRR #rfr g^r around ^55 ^icjdi 

3Rf c|cfo5 W T^fycf aRTcT. cRdT twRlT^ '3id4c[o6' 3TRt ^U|dld. R cJ^oAldl f^RRT, fwTWTRT gRTRT 
didlcR 3|c|d«JH 3RRt. 3id4^o4ldl f^RT r R F4^l4 dl^c|d Id . 




3TTd3RT^. -Hldl facblui ABC^'M^cl^ 04 ' ^ u ldld. Rc^oddl (d^ll R*nfd^l4 dl'lslddld 5THd)<b (dcbiuildl 
3Rl qfRcfoS TJcJR aRTcT. * 




3TTfTcfr - 16 

C qftcTtfcS 



I « II 



^TT^I^dld AB, BCOTiwCAJTf^r^^l cl^oANI call'd ^>{Hdl <^| ZITc^KHKHh'I^cI <fh ^Hld 
3iwr. an^fr - 1 6 w o irr *r«r f^snf. *r £ zbac = 90° smcfr. 

r snf&r R ?TTcr^cP frfw #r ot^ctT; 2r = R srm fr wr fr?r. 




3ncpcfl - 1 7“ foe|j)u| |tT\ cft^T 



arrgnfT - 1 7 ^ a ABC wr ^rwiwr enf^ 4 >i^chI fc'ddid. fr a ABC wr #rfr g^TRT 

T<T9f 4Wdld. 3TFT§^ cfaT f^TwiWr ^TT d I deled I OTfcT. ZA 'dHlflcH fW)u|h>l|| g^RTA-,, A 2 , Ag dT 

fehjcT d^T. ?n dcJoAldl f%T3TTT r g *TT cjl^cjdld. 3TTdT ZA TRt^cT d^ld^H ^ ^xrf^T ^cf cR^T ZB 
<T ZC dT chid I'd Hl'ftd cl^oiid^d cfv^eTT ^foT. dT dcfoSiw fd^dT aigjFf Wl r b d r c 3nfcT 3TTT ^Uldl ^cT. 
flc&F (dcbluildl 3T?ftd^^d^3l'ddld. dTcl^HI A ABC (dd>'|u||dl d[f4c$o& ^U|dld. 

OT^rr- 15,16 3nf&Tl7*Tw^NiJi ^ui 5 chided 3nfd\ edi «dc|o6i^iii Bi^i r R, r a , 3rrfoT r c dT 
(d^inl aiw ^rr sntcT. fr dcfofc a ABC ?fr ^rtsflcr snfer cdigok dT draff f^rrar fwmnwT g^T a, b, c 
dt&dT criwRR 3icici^i s^rara. 

zrrflTcrRT a ABC raT araffoSTfr (r) 



r h , r dkdidfl ^nra srrsoseff. 



1111 ■ ■ v 

— = — + — + — 3RTT dfdd ffd. 



r r a r b r c 



A ABC dFTgd SRTedTd OT^R^T TJd) dTdd 3TWT. dt 3RTT r a = 3r. 
Nidg'd Bicj^iuiici r a _ _ r c 3 k-i4. 

□ □ 



2. l'lct)lll|kv>|| 3IKll.MI.Mktl cpleft TT>t 




B|ct)'|uin*i| dlf^dld ^wli^ji dieeji (a, b, c) ^kWl^ HIM (ZA, ZB, ZC), (K), Bw)u[ ^rsflcT 5 

cr^ostczrr Rn^rr ( r, R, r a , r^, r c ) *it ^R s^rraT trt^§t ^I cff. ?rr ^res*rr ^<t>*l<t>i??r micI crics^r smctrt. vjcji^unaf, 
Blcbluil^ill cHieill Hl^d 3W<S\<A cR^hUI +I£|U||^ 3TO <t>lddl ^cUcT. 3T5TT ^ 1 41 ?TreV ^TcTf feeloll 

snt- ft ^ ?TIcRl 3T«nWRTcT fllchclcHl ' 3 TTcT 3TWtcT f^TT Hfldld, rqlWT Rlc^dl HT^tcT 3R-ldld RNt H'Hd'ld, 

3inui j?f Rng 3n^?r sRl' ’jftcT ERn. sine, cosine, tangent 



3t) Law of Sines : 
3TT) 



Sin A 



c^ 

b 2 

c>2 






cos A = 



cos B 



cos C = 



b 2 + c 2 - a 2 



c 2 + a 



2 be 
2 -b 2 



2 ca 



a^ + 



b 2 - c 2 
2ab 



Sin B 



Sin C 



Law of Cosines : 

= a 2 + b 2 - 2ab cosC, 

= a 2 + c 2 - 2ac cosB, 

= b 2 + c 2 - 2bc cosA, 



5 ) (dcbluikiii diwr a, b, c 3n%cr. Iwrornfr qftfwt a + b + c = 2s sRlcr cr sr^hRfwt 



a + b+ C = S 3Td#. IwlTJTT^ #51 W K ilKHIdl K = Vs(S-a)(S-b)(S-C) 
2 

| 3TT|. d lei Id I## ^ ^uidld. 

(i) 3id44o6i41 for^rr r = — ; 

s 

(ii) enwci^oii^i f^rr 

K K K 

^ a ~ s-a ’ rb_ s-b ’ r °~ s-c 

dHJdFft (Hoidld. 

d#d, <yi<HlcH ^ (%«? arrtcr. 

r r a + r b + r c 
r a + r b + r c = r + 4R ; 

P _ abc . 

4K ’ 

K = — be sin A = — ca sin B = — ab sin C; 

2 2 2 



a = b cos C + c cos B; 
b = c cos A + a cos C; 
c = a cos B + b cos A; 
r 



tan — = 
2 



s - a 



tan — 
2 



r 



s - b 




r 

s - c 



dT ^didl dddld cJrfiT 4>cn ^TTcfr cdRTTSt ^TeTt c^ff vMl^ul dl'lsldofl 3TT^. 




A ABC *Ttir ^ixdi eriwr a, b, c ar^r m 2 - n 2 , m 2 + n 2 d 2mn (deled i srrtd. m srrfar n dT 
%rffid> dd *RsdT d m > n sn|. dRfndl 2 s = (m 2 - n 2 ) + (m 2 + n 2 ) + 2mn = 2m (m + n) 3rr|. ^didi \3dd1d 
dr*nd#5IW 



K = mn (m 2 - n 2 ) feg fM. d#d 



K 

s 



Tk = 



r„ = 



K 

s - a 
K 

s - b 
K 



s - c 



mn < m2 - ll2 > = n fm - n) 
m (m + n) 

mn (m 2 - n 2 ) 



m ( m + n) - (m 2 - n 2 ) 
m (m + n) ; 



m (m - n) ; 



n (m + n) ; 



r, r a , r^, r c dT <-Ksdi 3TT§d\ srniRsrf 



r + r a + r b + r c = 2 s = a + b + c, 

sr^«?I<hi Bicblui cbiecblH Bicblui arrll^Tcrancr^; strut ^b 2 = a 2 + c 2 anf. st 
3RcT fwrnrraT m r otwjtrtt (hosichi. 




vKl^ui - 2 : 

\MI^U| 1 d^^Rm = 2 dn = 1 dT?T5dTfc)dcA|l cR31Nei|l<HI a = 3, C = 4db = 5 fHoidld d (3,4,5) fT 
cbiecbld Bicblui 3Tit|3iNc^MiqTffcT3rr|. ?TTBict)>iid ancfTr = 1, r a = 2, r b = 6, r c = 3dR = 5/2|dd*rguT 
dRdT ^crr + r a + r b + r c = 1 + 2 + 6 + 3 = 12 = a + b + cft TPTFTdT forg 

dT 'fJdTEdT amTRT^ dT f^TSTtUTT^ Srld fdfljcT <tRdl i)dld. ^f^T 



K= 1 - be Sin A 



6 = -^- x 5 x 4 Sin A = 1 0 Sin A *gujd Sin A = -|- an%. 



d^tdSin C = — 3 rT draddT ^ct. 

5 

zjt Bicbluih^i <frfr cid^idl, d^fr widtat 4 dfcfr cridT feeler i ^riwr ^ddTdFr sdSdT 

^cT. 

vJdl^ui - 3 

^fwrwtw#4 4F^2a, 2b enf&T 2c disMi antd'dcdkai mf, g, h dTdisWdi arrtdcR 



^ 2 b 2 + 2 c 2 - a 2 = f 2 , 

(1) \ 2 c 2 + 2 a 2 - b 2 = g 2 , 

^ 2 a 2 + 2 b 2 - c 2 = h 2 , 



f^-HUdl fo^dRT. 






4T OTcjnfcr AD ft A ABC hwtt ant- BD = DC = a snt A ABC drat cosine dm*H 

AD 2 = AB 2 + BD 2 - 2 AB. BD cos B = 4c 2 + a 2 - 4ac cos B = f 2 

d#4 

AD 2 = AC 2 + DC 2 - 2 AC . DC cos C = 4b 2 + a 2 - 4ab cos C = f 2 

2 AD 2 = 2f 2 = 4c 2 + a 2 + 4b 2 + a 2 - 4a (c cos B + b cos C) 

= 4c 2 + 4b 2 + 2a 2 - 4a (a) 

= 4c 2 + 4b 2 - 2a 2 ffcr. 

W 

f 2 = 2b 2 + 2c 2 -a 2 ant. 

dTdH^d)') 'ilfjjclc'ill 4t^ wft Rt^ fTldld. 44T4 4T (1 ) HdlcT ?T#4T vJM-u't-'l 454FT 

C 2f 2 + 2g 2 - h 2 = 9c 2 
(2) { 2h 2 + 2f 2 - g 2 = 9b 2 
L 2g 2 + 2h 2 - f 2 = 9a 2 ; 

4T^T$¥fRl^ $)dld. (cTTR^'T^T). STTdT (1)4 (2) 4T^T§ff4T^Blc1 Hid I '<45^5. 4 T c;V^I HT^tHWT 

cTSTRT I cl I cTSTTcT A ABC 4^ a, b, C, 4T criWT Hl(i)d STfRTtcT cT? 4T f^iWlWT H^H J 1 1 

f, g, h (1 ) 44teT ^TFt chlcidl ^cflcT. 3TTcTT 2f, 2g, 2h 4T WHc^cHI Bicblui HHHdl d?4 (Principle of 
Symmetry) cin'Cm 3t^ ^utcU ^ cr 4?f 4 T hhRt B r4rfanwr H^PTTtPr didl 3a, 3b, 3c 3TOofr 41%^. Hftidid 
'HHHdl dc4 3FJH4RT 3cT. H4 cf dRjd, Rtc^dl 4 ^dT cfTlft 44H H44 Rn£ 4*tdT #4Td. 

HHHdl dcclldl 444l4 4R34WRTTSt | RR 3TTt. (1 ) 4 (2) 4T ^idl ^H4lH 45^4 ^TcTt IdelcHI 

Rra^Rriwr 4?-H j ii4) di4) 4 >tst. 

(i) (a, b, c, ) = ( 158, 127, 131 ) 

(ii) ( a, b, c, ) = ( 68, 87, 85 ) 

4T JP^Trft 4 tR ?3Tcfr Reft 3tRd. 

(i) * f = 204, g = 261, h = 255; 

(ii) * f = 158, g = 127, k = 131 ; 





v^l^ui 3 , 3 )MldlPl 4 d* 4 l 5 FldT 3 mn^ £?#IcT ^ 5 ^ <f>$ ^ q^rr. 
2a 2 + 2b 2 = 2d 2 + 2 (— Y 3^^TflM. 



vKl^ui - 4 

A ABC AB = 70, BC = 200 4 CA = 150 anf. dT fWluihui fsK'lehidl <rrfr 




JU^l^dld AD ^TfsRlcierarrt. *RRTx = BD 4 y = DC x + y = BD + DC = BC = 200lfta. ^TTcTT 

AD 2 + y 2 = 150 2 4 

AD 2 + x 2 = 70 2 ciHMIchl^ 

y 2 - x 2 = (y + x) ( y - x ) = 200 ( y - x ) = 200 ( 200 - x - x ) 

= 200 ( 200 - 2x ) = 1 50 2 - 70 2 = 1 7600 
X = 56 3n%, 31 Id I 

AD 2 = AB 2 - BD 2 = 70 2 - 56 2 = 1 764 AD = 42 

AD fr ctd sHijuiftb ant. 7m ^rftcferr ^fr eh^Nidl ciwf 4>i<;di ^cr. q *rr d^=fr trrt 

tmjuifch 31 d did. (R^RRTcPTST.) 



vKl^ui - 5 

R^mfr%rf^^t?^3r^crcR2m 2 + 1, 2m 2 + 2anf&T4m 2 + 1 m 

TRdT aTOcT t cfv?r. 




AA rv \ . py \ Q , rw\ o , 

3 2} kdc^l Hcr}]u||r|l HKHdl 

2s=(2m 2 + 1) + (2m 2 + 2) + (4m 2 + 1) = 8m 2 + 4cr arsfaftfaft. 
s = 4 m 2 + 2 anf. 

andT ^Id^oS dddWRTTdt 3 lNU| ^?J 5 r c|NO : 

K 2 = s(s-a)(s-b)(s-c) 



ll 14 ll 



( 4m 2 + 2) ( 2m 2 ) ( 2m 2 + 1 ) (1) 

= 4m 2 (2m 2 + 1 ) 2 

K = 2m (2 m 2 + 1 ) ffa. 

ir£ K fr^t?s3n%ri^cp3nt. m^n^M, 2, 3, 3 t?tt 3Rcr f^wr 3Rcr fwrwr^ tes wscrr ^cr. 

vM \$<v\ - 6 

r cteT cTTSTT cpl^^rraV ^Yd ddTfROT - 5 fdolY 31Tf . cR Icicles I Bl<t>lu|ld B E ft d<M^1l snt- 




$$ AE = 5 cr EC = 9 srrf | 4RclT ^fcT. dJI^oi BE = 12 3df. dTfwRTld BE, AB, AC, BC dTdR 
^'|T*II dieeji 3FJjRt (12, 13, 14, 15 ) 3nfd. dT dR tFFJtdftp ddd (COLISeCUtive) '«<£*! I STlfcT. Bi«d1o| » 1 < l'?ld 
ffT 3RRTRT te|cb|U| 3TT%. 

cR fcjeledl ^T^OTTcRR cTSTRT *YcT <pt fdcptWRdT cfpT ^ dlfld 31 d did cR ^TTSTT fwRlTdY <£>f 

3TT55W cfRFT *YdT ^t. fd4>lu||^ dfa cfk feet cR 415T 3RT fid dlft. <RT dWI fwRlt# jjef fdf*dd 4RdT 



□ 



□ 



□ 



3. Refund] uRBiffl 3nfdi gbiuxa 



fwtwfr, mRIhcTi snffrr slwa ut 4Fr Th54T Pni^d 3Wdid. 4T ^fr ^iw i^Wisfr ttwIct srftrt 

t cJTRPrsfr 4T|f4 3TOolc4T ^dM+H cTSTTcT 3cT. ftchluiK-jcjsfr fTRT SFTctofr ^ cTSTRT ^Idld 4 ^elWt 

4FR4T 4Jl4ld ^uj^l 'tt4'fl|£JKUNu'l +mM) kjctXiK'^l f*F^ ^RjWcT 3 H I u [ u) 3TT|. A ABC, ’JpTT a, b, C, 

K H RtPdcl'l 2S 3T?ff fci^ilFill feciquiKHicil 7RFT 3FTT4T olMIdld. 31 Id I Hp<fHdl 3nfu[ <4141 

dlcHUilKHIdl STRIT (J, (\3«IK lfl4> ^l4dld T^j 3T8R) | f^FjT J^lcT el'IsHId 4FJ. ^ 

\l _ nR(Hd°l _ 2 S 

&4W K 



^U|v4d 

2S = \i K ( [1 ft 7TCs4T *FT snt. ) 

(A j?f 'TRs^TT f^TcFFnWT Hfefddl4 ^RioSTfff 5FTM 49^4 ji ^T44t 31 Id I dH 44f4 RldKId tl3> : 

3r) h < 1 3rr) (x = 1 snf&r 5) H > 1 

vldl^uiiaj : ( 3, 4, 5 ) |4 fwFT t^FT dld^ldl 3rr| 3Ff 3PTl4^ 3TFFT 3nt. $$ 

2S = 3 + 4 + 5=12, nfefHdl 4 S = 6 3nt. 



4#>rw K = Vs(s-a)(s-b)(s-c) 
K = V 6 ( 6 - 3) ( 6 - 4 ) ( 6 - 5) 
= V 36 



6 3TT|. 



w 



2s 12 . 

n = — = — = 2 >ism. 

cR (13, 14, 15 ) 4T ft^UMd qRfHdl 2s = 42 4 toc5 84 3RF4Fr 
2s 1 

M- = = "J - < 1 ?T4- 



|RFT dldldl fwFT *^4^ &4W 4 nRfadl 4 4FJ > %Tpfcf> 7Rs4T 3MF4RT. 
3TFW STRRsft ^ \341jR>4 t)3>. 



tft^titi sridcbluu^i ■g^rr2m 2 + 1, 2m 2 + 2, 4m 2 + 1 zrrsntcr. OTdT t#rt Tj>r 

^4>iid OToj^zrrfa^uii^ ?l5rwKcPi^. 

2s = (2m 2 + 1 ) + (2m 2 + 2) + (4m 2 + 1 ) 

= 8m 2 + 4 
s = 4m 2 + 2. 



K 2 = s (s-a) (s-b) (s-c) 

= (4m 2 + 2) (2m 2 + 1) (2m 2 ) (1) 

= 4m 2 (2m 2 + I) 2 
4K= 2m (2m 2 +1). 

ir£r m qnr cbluidl^l anf. sncrr m = 1, 2, 3, 4, 5, 6, *u ttw ?tt ^khicjI iiW-w cr 

Bicbluu^i ■g^rr( a, b, c.) MRfHdl 2s, &Hibo6 K 4|i fd^uiK-iid) cHcjdi #^ 4 ^Tcrrft^ 4 >Wct> 

cFTTC cfj^crr ^cT. 





R|c|»lu| fengc 






MftfHdl 


m 


MKlfldl 


$l?l>f>oo 


Sl-jFbcA 




(a, b, c) 


2s 


k 




1 


(3,4, 5,) 


12 


6 


2 


2 


(9, 10, 17) 


36 


36 


1 


3 


(19, 20, 37) 


76 


114 


0.66 


4 


(33, 34, 65) 


132 


264 


0.50 


5 


(51, 52, 101) 


204 


510 


0.40 


6 


(73, 74, 145) 


292 


876 


0.30 



cbl^d tb - 1 



f 4><((ii cldKi. 



(3T) qflcTchlklch m = 7, 8, 9, EJT TR^TT 4FRFT ^ cfft dlciddl ^cf. 

(3TT) [X '!4>l T -i| Idld TT^RTT 2 <TTTJfT ^ fTfaicT W fjtcT did Id. |i fl EFT TT^sETT STT# cETTgofc 

\i 0 (|i fr TRsETT £F4T^ 9^414^ ERRcT dlcf) 3T^ ^U|dl 

(lfrTF^2^aTr^3M^4)T? STTrrTTMlddKdl Al^H. 4K-llcj| (2, 2, 2)ETrld<^eidl (ddKch'b. ErrBlchluildl 

qi^fTRTt 6 3Tlt 4 ST5TW ^3 3TTt. c4HJo& 






nRPldl 

toc 5 



_6 

Vs - 



-|= =2 V 3 > 2 



3T^cii^i<^i V3 fr n ^cifd nidi PbHd ot|. aTT^Ntai^ra ^ a-i'^i y^ioid ?jwjid>^ 

?tt airr f^ <jrcit ^ cpt (i > 2 V3 3T?fr f^anfr 3fPiw Bicbiui BicblunJi^d ^fwcdid ^rrfr. 



c|^<Hd)Vd)-1 qaar(9, 10, 1 

*FT JTS'T PmIui $ddl 
sra^rraT 



136 311 ^ cdl^oi ( j . = 1 3 n %. 



&5IW TPTFT 3KHU||^ f#T Bl<P)u| 3m^[ OT^cT <?>T ? ?JT 
^f^T^^dfuid^idl ftd,luHJ|^d 3R^5 t^FT PlcP|U[ OT^rT 

iRPld ) 3 niw # 5 rwaTH 1 ^ 3 nt . ( 5 , 12 , 13 ) ( 6 , 8 , 10 ) ( 6 , 25 , 29 ) ( 7 , 15 , 20 ) ( 9 , 10 , 17 ). 

?JT nWlufid) nPlPldl tf d>l£d (J, = 1 AslVlAsKd 3TT^ <FT ? ^ ddKJd d^l. 

3T^ ddddld dPld 7T?ft^dld 'MKsloil Hcgdl’-) <idd Pldtui $ldld <t ddld Pl<sld)d §IKol 5 l ^ '(il'Sddld. 4)l*jod 
dftldld) dMI ydd ^l^ci. Bld>)u| 3n<2>dl ST^WTlaFTci^d >h j I d 3ll^ dui dieted, Hdd^d, t )C<VH....2 IT OT^kJTNWcT 
TT13T 31-JH^I WR Hlf^dl ^IcIeST ^ifT. 

an f^Tiw |i an w^miwr Hif^Vh cpifr Pi^ cr^cT anfer. srm# <Rfr ^ftPt wwft caji^ji 

fachluiK-idsfr 3lfqcp 3T^TRT dRdT ^cT. dPldld WTlaFT FfeFT 5FRT jfteT 3MrT. 




4. OTCcmoT IMcmui 



chiecblH Bl<R|U|idl 3T^TRT riJIdld T$f> cf5^T 90° dT STfR^TTg^ cRRT dW t^fr. cRRT Blcbiuildld ^iRkW did 
cblfechlH 3RHdld ^nr^HT^TchlHidl t^T 90° T^TSt 3 RTcT. 3TSTT Bl<R|Uli^ ^iw 1 /2 dRTT X vj^T 
dT ^TFf dddH 4>lddl dT ' 



3TT^Kft - 18 




3TT^Kft - 1 8 TTsflcT ftchiuild AC 2 + CB 2 = AB 2 fm\ a 2 + b 2 = C 2 | 1 dRcIT ^cT. dT ijdldl 

9W3TFff^rr Ricgld 3Rl *guidld. Ricgld dKdlil J lfu|cl5lMI %fcRR <Wc4NKJd dl^ld ^Idl 3Rl ^gf . 1J. 

■ , lfuid 5 ll'-| 'd 3^1 RmH aiTO q'^TfecRT' dT ?Ttd fdddTd ^^del 3 TT|. fT STMT df&ldbdl ^Id^KHIdl dFT ! 



(a, b, c) t qwaJHi)^ii an| didT araf a 2 + b 2 = c 2 t^r^icdant. tal chiecRiHKHHl^d dR[ c ant- 

tpof 3T5TT fd^STd fcRRJT >dFtcR 3RTcff. dT Rl<l^uildlol C ^ ddld di<1 e||v^3K-|c). (5, 12, 13 ) 1 9TdaiTdl^1d 
ant *rrdT araf 5 2 + 1 2 2 = 1 3 2 t^. ^ TFldTdT cdcdKi : sr (a, b, c ) dT Bi<£eid a 2 + b 2 = c 2 artcr cr fn 
chidchiH BicRiui 3 twT. p cai ciiKi Ri^ ant- 



arppd ancTT 



a 2 + b 2 



(3) 



t ^ ddldriui an| arrr ’jftrr £Ri. didT ara} a, b, anfoTcdTdeK-iisdi ant?r. nr 
cR 31 Neil IcHI chldcRld R|cR|U|it BlcRiUHn^d^el ^ <f>edd fd^eT. 3TarfcT dT 'MHldWUlldl d#d ddt fHoAc|ul cRT 
aicTErs ant- Rrr d#Rr dnfr ddt draft Rioidlei dTdT 3 tfrt arraT ?ftd sftjr. *frtt m anfoT n dT %rfftd> dRidr 
antef. d m > n anf. andTaRrff 

(i) a = m 2 - n 2 , b = 2mn <rc = m 2 + n 2 anf. 



dT (a, b, c) ^tt f^Hdl ant^r cR 

( m 2 - n 2 ) 2 + (2 mn ) 2 



a 2 + b 2 



II 19 II 





= (m 2 + n 2 ) 2 
= c 2 flq. 

qraisraf ( a, b, c) = (m 2 - n 2 , 2mn, m 2 + n 2 ) | fwgz (3) 4T ^tR 3rr|. ^cR, (3) sfrt 

%Tpfcf) TRs4T anfw. 31 Neil Id I m 3H I (u[ n 3TT m > n 4T ^UiPta i-iiiill tldl <)dld. 3T§ff P|c|<S SFTcf 

q^M qRcn ^icTf qqfr \wi^u) feff sntcr. 

«R 

m = 3 4n = 2 srfteTcR (a, b, c ) = (5, 12, 13), 
m = 4 4 n = 3 ST^eTcR (a, b, c ) = (7, 24, 25), 
m = 100 4 n = 1 3T^eTcR(a, b, c) = (9999, 200, 10001). 

3T?fr 3Wlfu[d f%T^ pHoAddl ^cfteT. tR 4>ldelcft >Jh 4 ddecblH fWlui 3n%cT. *3Toft cRff *P3J 4444^4 fwtTJT 
t^sntcr. 

3ncIT ^rRlWSTT q^iill 2 ! qc?J 44445k fwlW fHo64dl *klcT. ^Idlel 4>>44>ld 3RT 4 4>l44>k kcjfrjT feet 
34^4. (i) 4*4 IdeleiJI ^11 did <blkl4> ?k. 







qT4T 


HR? 


#5m>0 5 




m 


n 


a 


b 


C 


K 


(1) 


149 


58 


18837 


17284 


25565 


1 62789354 


(2) 


224 


153 


26767 


68544 


73585 


617358624 


(3) 


666 


5 


443531 


6660 


443581 


1476958230 


(4) 


406 


289 


86995 


226518 


262677 


9854271630 



Cljl^ctp - 2 c|>|Ct|»l"1 BltuVl 



(ii) 3lldl ( X - d, X, X + d ) 4T fd<£Cldl IddlX 4R5. 4»iC4>k Id4>|ui $)<Jim-llol X 3||Rm d iR<t)luidl 4?k 

Mldldld | skk 3TT4T 

( x - d ) 2 + x 2 = ( x + d ) 2 
x ( x - 4d ) = 0 x = 0 4 x = 4d 

dR x = 0 3r#eTcRf4c^f%r^ (-d, o, d ) fd 4 >lui srrt. ^irpx = o fr fkre w. qur 

dR x = 4d SRleT cR feckf k<£4 ( 3d, 4d, 5d ) SRleT ^ d ft 4W 44 3RRf 3TT|. 4T 4^45 
(4>Hd)dl 3TTcIT 4>ld4>k fwlW fHoidl. 

(iii) n fTc^dd^|l^'{ll^4>^Ri4T3nt. ^qT4S4Hlk'{k riiwi jtancTchiecblH idcblui (HciquiiKHid) 

( 2n + 1 , 2n 2 + 2n, 2n 2 + 2n + 1) 

4T fsl <£4141 3M4HI %dT fTdT. ^ n = 3 SRleT cR ( 7, 24, 25) | qT4aiMl'l'5)iJ fqsk. 



(iv) ^iq'lqniq (Diophantus) qTqfuidsii^ 




/ 2mz, ( m 2 - 1)z , \ 

' m 2 + 1 , m 2 + 1 Z ' 




. ^ m sttIw z ?jt %rfficF> trs?tt arr|cr. 



(v) ( 24, 45, 51 ), ( 20, 48, 52 ), ( 30, 40, 50 )aTTcTto<Tr^M'l'<l4i foi cf>l u i i ^Rlddl 'AK'di'l ( 2S = 1 20) 

3rr|qui C Aii4l ^W?3Tgji>fr540, 480, 600 antcr. wt 3 whh arrlcr. | wtafr |#r Bicblui antcr. Jiwr araJ 
nRftd) TTR^T 3TOoft cRt g)?l4>a6 'MHM 3T^ dl$l. 

(vi) T^CT ?n Trfowr^ 

(2pqt), t (p 2 - q 2 ), t (p 2 + q 2 ) ^ c TTJT^Ml'l'<l4J Bl<£C <WCcJtH Blcf^ui PioMel. JTa)" p 3H I fu| q ?TT yi<s^l 
(ciq*i ^yiicejici. cT?jTyi<s^i < 5*1 1 (relatively prime ) 3 MF?trt. p, q, 1 %rPfcf> ^fRs^rr 



3n%cT. 




st«t furfur ?ner. anw a 2 + b 2 = c 2 m qraraiMflaj R^idi4Y *raf %ofr anf. <mrcr 




v3<ro)'id ^errant. 



□ 



□ 



□ 
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5. w ajftfte n y <n : 3Rra critrrft 



Bwluiidl otejkuTIck (hhihuTI ^fxft crunch mi ci^<*>1h F?i<t>|ui, <ric<*>1h Bi<r|ui crftsiM<t>lH Bi<r|ui 

(doddM. <Rluidl$i p>|ct>|u| zrf^cpt '<-'-l t C'-l | J| kjcftid RlHNId H-Sdl. 5TR)<R RlHIHId 3RTcT feffjTJT 3RTOTd. dl^ldl JJWRIT 
W 3H<-lP<rHcl y-i<s4)dl HUlHiH 'ti'isHI *|jU|dld. (vJtJIg^unaf : TRs?n). 3RrfRfHcT tRT ^Tr^TcTr ^faTRlT ^TRsJTRT 

3lHU|Hh yi<s4)| 4-$u|cllc1. (v5cj|^><u| |af : 7RT 'FRUIT ) 

3 TPM TTcPT HdcHIcR ^R fwRT cRTScT ^dl cR fwRli^T Tj&U 3FRl%r STlf 3Rf cTSTTcT 3cT. <R dkeleill 
Bltbluiixill JR^cfj IWM 3Rf 3FTTJHW id<R|u| 3TWRT.3TTdT PTc^cfj fwRT MNRT 7RT cTSTIcT | #T^T 7RT 
3FR1%T 3Tr|cr. <RT cRRTdT *Rr qteT 3rr| 3RT fadKol dR TTT5T %R% \3 tR ^ot ?RRT ^tcT dlff. JJcTcTRR 
cbldclc^l Blcbiuild cHycbiH Blchiui ^TTFcT 3Tr|d JRT ftsildcRH ld<R|U| UfRd OT^cT v3rf? cRf 3RTq^T 3fr|. 
d^MU| J|fu|d 5 l dT R*dT?Tt SFFgcT RlflcT. drR £dT *JcT dT^T | ^ ! fddRT cRlff 3RFT 3dT ^cT <RT ? 3RTT §RRT 
WcTRT 5 % OTcTT. d Uddld 3T5TT ^fadl^l cRlff RdRT '{jdfaedl *tc*TT. ^TcTf cRc^odl #d RddTdR 3TRRT oTSf 3>fdcT 
tfRj. 



( 1 ) kjcjo I ■Hi dry I HdcIN'J 3TRRT <slldl dfuIeicHI dK 3ll^rHI ?l<tddl HddRdl defied WTIcR cRIcSI. 











B A 




v 0 / 




OT^uft - 19 




OT^uft - 20 






31l<£cA|l 1 9 ^ 22 0 'HK<isi|N Bl^dl xTRc^ct) | ddl 3fr|cT. JIc^cP c|c$oAld A^T B (d^cjH 

*rrefr ci^oahi 7q?^rr <bi<*edi antd. ^rrg^ cj^oahi ^hnum-aii « q^?n fc'ddid cjjt fodtfr dicjcidi ^ctrt. ABC 

Burundi C f?K N |Ri^^l^locrdl fcWUMl t} cl oil 3TT^ eft 3TTIT : 

(3T) OT^cTT - 1 9 *T«f C 'TfWRR ^cRTT anf. dJI^ Z ACB fT 90° 311%. ffaf C f^qiWeRfoT 

c^teouff fd^arrt. A ACB ?t <we<tf)d fa^ui antr. 3 t?it fwlwhfr ttcsjtt aFrento areict 

(3TT) OT^nfr - 20 C f^cl^oAl^ I 3TTcT cffl^fr ^efeTT anf. Z ACB fd?l ld<b)d 3nt | F|pT oTSTIcT fief. 

AACB feiid^'n fwrxJT anf. arer sFTf&icr ftaiid^H a mz err ftdfor t 

(?) an^dt - 21 C flRrf^ci^oAi^i «n^? <rer cfaf chidoledi qffer ant. C dt fore dtsofltr ant. OTdT 
ZACB cfjtqiil^cRorancT^^t A ACB jjT d^<*>)H Id^ui 3rr|. 9 Ruhh 1 31Nedldl artaFlfuid d^bM 
fdd)|ui PloOdld. 

(i) ot^ktT - 22 *rwf C ?t flRff^cr^sriw dfo? ant^r qw dt andT taf chided i qfiwfr «rfo? ant. z ABC 
31 Id I fd?lld<*>ld ant- cdl^cri A ABC fd?lld<t>M fofon 3TI%. 3ltf SFlf^lcT ft?lld<*>ld fofojT <td<Sdl ildld 

t djFd oTSTTcT ^ct 3TTMt)doloi iredT dl^dl dlcJcldl ^oT. 

3ndT 31?nwrt facicl^cdl dfo fodFlfo '{ididl fddre <jre>. cbiecbld Blcblui fHo4c|Ui|K1ldl HdcHN'l ddcJoleill 
cl^l^l nfollcKld fo^31N<Hlldl ^+1 STI^cT. d^H Bw>1u[ dd (Hc6c|Ui|K-||dl d^ldl^d 1U| ibdd cfrldeloAII 

q|fon and $mk fq^orarrcT wrt dmdid ere fond^H foforridT *fn qfsrrsrr annler n n^arenr snfuT ngforr 
di^d (dren anfo d^ren di^i^d) wi fn^ffor afore. 

afaf ddK <W)o-aii Moflch'jidid 3Fifure iddflui ant^tH 4 ^ <Wl antd. ^ui Chilian 3idMi^ snqwsr^^^aicfjdt 

fqaiiddfH ft^luiidi Trer 3F?r wr^arr qfer arerwr. ?re ^ct wft 3itf ftr^rrer qrewRT difr. 

dT ciufnicjH cbi^i i aidrer qi^r cqcrer grewr #df. i^r qfnierdwt ore arer fwiw nq^d wi fqaiiddfH 

ftc^uid ai'ddld. qrrriTqq^^fHdl^l x!d^^H 3T^ f^TFT <+»iUj^| ^d cJnJUIK H|^. arPTUT 31|U|^| L|cbKd^dl (ddK4>^. 

2) anui'bfi TJcU ’jfndfij TiFTT : 




3n<£dJld A snfar B fst^nTn TFTFT d^oAi^) Wr^at^T AB 3IcR c|^o 4 |^| f?renT r ^ 3TT%. A 

OTf&T B fc|<JH?J^T cfl-i TRtcR tm <W<£d L lgl'M'{'i l -| 3n<2>dl c1*JK jfPoff 3TI%. foTE^tW cPTT? cfv^WRTRjT f?Rtf^C ^l^looill 

fdcblUll P|c|^«HI 3TT|. OTcTT nctn> ^l^dldld cT5T ^3T. 



(ar) angnfr - 23 ns-t C f%dVtltl ci^i^i arm Pra<ddi ant- <raigo& r> ACnr> BC ant nmr araj A ABC 
nat r = AB fr crater nr£r graT ant- C f%*fr fans n?ft %cfr ant cnprera A ACB fr crgntn fwnn ant <re 
fn?iid<t>h PWlui ant t ttf^Jcr <treu) 3ic|tj,s ant. cfr Bwlui qV$itl fnrnmn arT^?i<t>dl r^nt ftflm <tred i tt. 
r>gpTHddhrai ADBE t &5iw arrow 'a#r%cr TnrraTtnnj. 



(an) ancpcfr - 24 nat fsreifn^ C fT ntsenft fn^rj<rn ncfarrenr mt? ere gTRTT arm ant. Tnrgofc 

AC > r > BC ant- nmr ara} A ABC nat AB graT nanra srrajrenff ant. fr fn?iid4>'M fwtw ant. snt 
anrf&Tcr fnartcratn PW^ui antn. 



(i) an^ - 25 n^#Cfrt%nt^n^o5iwnftct^qfrenT entrant. enrg&AB = rfr«rrej;fwtDTACB^r 
nnin cifFT nra^ant. nrtn z ABC fr fnaneratn ant n A ABC fT fnsiid4>Vi fwm ant- 

(f ) ancrefr - 26 nat C fr cptecnfr f^nr^fr n^esrem mtr nw feel era i nfranr arm ant. rar C D n E nr 
fecbiuii srnnTnrAABCfrTnnjraBicblui jHidiaranr. nnr(dcfeuiMiy c ^<bc?tn60 0 arwr. fecfcraTferarrn 
C nfferr arm <rer nl^fr nfarrenr nrt? aroenrt A ACB fr dy^'H feretor flcfr. nr wmk g^fT anwnfdT 
3 h-< l fuicl fel<*>)ui PioOelid. 



3i id i ^rr > 



r efr^o. 



nr fnnrranrn fnsneratn fwlnrrt tes nt% ant. srnrent art ^wr tter #r fn?iid4>'H feicfeui ferffiefrt 
Hdiui ntt arent. rj<f> cr§Tm tnt' mff^ $T anrerntn TRsnirar atari geRT ^re^r aran mff. ft ■gfnnlra Tranr nfanra ant 
Tfujn eft feoft ant, rjntn ! 



1 9 snr ?id4>id ratn nfow mt 'ann' nr ntfen twr ataf pim 45tft fern. nurntn n arnwntn aran 
TRsnim anmrr ncre nram. n? nintt ftntnitt ntnff nn anrenin antn n t trr (Equivalent) antn t ; ?r^r 
*\ fuidid infant. ttnranejddkH4) td^oiiejn arnrarntnenant- 

(3) an u Kef! gin ^jfnntn Tnm :- 

^idi din Bicttui 3ti^d°l chidcrai an|n. nkTA ABC ant d^chid 3tifui antfnaiidchlH Bichlui. 





ZA : fnarrar ntn 




softer ftcblund AD, BE anf&T CF | f?Rlci«r anfer. cTctnmrRTfn^O fnoAdid. dycbln Bichluiid O 
fwtWTW OTefteT &5TO>o5Td 3TWt cR ftsildchld B|cb>lld eft f5|cb)u||rm dl^d ^5TRT 3RRTt. | fmiFT fotg <JRdT 
3TTcn m an^dldld ^Teff fet^TT 4 ft^Ulidl fefR 3RT. A AOB, A BOC, A COA n A ABC 
3TKTT 

A AOB m eiwrrcT C ant, 

A BOC m clwncT A anf. 

ACOA^eNwerft^B ant- 
A ABC m oicw-Nid fn^O anf. 

tTT^^aTRT^rr. 3TT^Kfr-27cT28^tf^r?TRdMKjHq^T. afteWRTA, B, CanfuTO *U rJK $<$<£) c^iui^^l 
3 f^f^TST n M fwfTJT <RdT cR 'Jlf^cIcHI f^W fwFnTm eNWeT fn^3RRTt. 

an^dt - 27 a ABC fn d^ld fwFn anf ^ mmtt dtn ftsnmitn antw. 

an^nfr - 28 A BOC ft dy^H fwFn ant cr mmTt fwrur ant^r. 3Fnd«K-Nid 

yiddid atftcr feram dVti an^ffr^r ft??trRT ^cr. mm ara} n?zto> fewff 3 fnancrmFr fmFFr n rimer mjmFr 
fWld c|i)K tldld. Lilteill dtd ’jfddk '!d'-ld fmild<f>H PW'luiidl ^RidT d^<T>)d fmRfDTitSTT dKd ant afflT mf 

armm aw tfm. m frRRU ’jfndtn rntcr fr atmm anm msms mm anf. 

3T?nrT 3Fn ^fHd°|A| T^TT cfRFT fwtm miflcT 75% ftsildcbVl fwlm 3RTltcT 3RTT 3RRT J|(uidd 5 lidl ^ 

<Fdi ant- 

cR fccld) Hlf^dl m fcRJMIdl nf&Tdtn R-lcgdl dl^l 5? Hid cTSTRT cidc) cFlu?! ddld Rifildld kj<slldl 

nfuid 5 i nftcT fmrR f m mtt ant cf nR|fcii4>io6id tn% cw4)d. ^ujHd fr n?r taf mmr mrf^rcT ant. 

nfler mrf d?fr Iro ant srt mrFr mrFr ^mnna^T artm nrnRnt mmtdt niltdl mart 

\3eFFScT met rt tat mRlet. t ft ^ affe% ! 

cRitci^l Id^idHKHIdl <sllcft Htdcldl >{-ic;'4 ^ft^rf^eftr vdMiflfCld <Wll ant- mTdailui^l 4)1^1 ^fHd^ ^ddl idc^JI 
antw. 

Guy Richard K. There are three times obtuse angled triangles as there are acute angled tranigles, 
Mathametics Magazine, Volume 66, No.3, June 1993 (USA) 



□ 



□ 



□ 



6 . RctJlui oisrMkr w 

v3 



jfr ?TTcfteT 5 ^Tf[T 7 <flcT 3 TWHT ’jfwtcT Blcfftorift ft-TW cRSTCTRT fllcfjcfT. cHl^oSI fftsicfftftr A ABC 4 >ood|cR 
ddddl. RTRdT ’pTT 3 , 4,5 3 TS 1 T $)edl. ^ISHHIuI jit Bld^uilft ft 5 R>o 5 6 ft e 3 rR ddCoft. Rh <+^1 u | i tJI dftldel) fftcMol) 
ftlftftr eft 1 2 SUftfttpJTeraieT 3 TTcft dT fddi|u||- 4 ) qf^ffteft ft 5 P? 5 o 5 TSTr g LI -ie 3 Tlft 3 Tftftf ft ^unej. ZJT ^pFpftj^ ftftn 
u| H IS-il I oTSfleT "!lfftdl ftldl. dT fWluilft Srft. 

(1) zjt B ichi ui i^i ■g^rr3, 4 45 di4Bdi 'ri^ftwsn^cr; 

(2) ^TcbidcblH Bchiui ant. 

(3) dT Bld>Vlld |I = 2 OTft; (J. 4 -^u|v7j qf^ffteft 3H I fu| sBTOkS dtft ’J’fttYR'. 

(4) ?rr Brafturrft ft5re>3> 6 anft ?r ftf ft^u 3, 4, 5 ?jt ft^TRT ttcpt arrft. 



Il^ldl 'BichlUlfHdl' H4WU||d ^it>o4ct)|ciUA|KHIdl ^Td^ ^ v^4d 3K1eA|l^ cTaiTcT 
OTOJfrfftcT. (3, 4, 5) dT Bl<£dldl oTFTftcft JJUMdl 3TOWRT 3RTRT ^TRT Bl<^|U| 3TTft m dRIT Slftl ftWRTT ftf emftf 
4>To5 Hded ctadlft 3lldd<rl. ZTRTTcft dW^ft Hegel dN'Jd ftleft. RUT 3RTT Bcf>'|u[ Hdl pHodld I dlftl. 



1 955 'fTTeft OTR'.'ft.ftcT ■MI-1 Bi<*>|u|| 4) cdl'isdl ehc^l eft R -H M I -2 *Ttft fftoft 3TT%. RTlft 3RTT ^TRT 

Blcblui §ft?£T cPT^xrqift dfuidslidl 3T14T^T %> 3 . 1 956 TTtoft ?TT dfuid sll^l (3, 4, 5) fT fwlW ^FlfteT 

TTtpftcf hB^uI Bfcjftur 3RIe?irft Pdcg chee|. dldidl HcgeTld) ddigl, did I §fftT fftftsi Hided ld-< dIS-dl cTSTIeT OToft. 



^T. tm^T dTWT (dcg^o^i OTcfT dT fftftft ?fftl ftft aiT^cT 3TTT HTeft ftlft. W 1 973 TTToft qift dT 

STftldllft^dl d)dlduTi 1%dVcrBld)iuildl STVjIdldl cldoald qftf (dodoTl. edidl eRdlge^e-dl ^proftdl<ftel)d 'eft BlH>)ui 
H>ldH>)d Bih>)u| 3iddl Hllftft' fteRFT Hd£d dlHXJdl^ ^dHel. 3TTeTT Wei 'tsl lc?ld dldd qu|£]ft 3Riericl fdH>)ui §ftd<Jdl^ 
OT ^ snef. ft 3Tft : 



(1 ) fftefftanwr ftftr 'IJ^TT TTcPT TR5dT 3l^|ci|M; 

(2) fwronft ftorw K fr %rfftcg ^rr 3Rnftr. 



( 1 , 2 , 3 ) fjT Braftw cTSTTeT ften ft^cT <RT ftt SJ^eg BrcfftuT 3 Tr|. ^nj^T cR ftf^ftedT ftf-ft 3 TftSTT <J?f cf)^TRT 
( 3 , 4 , 5 ) ?t qf|dT fwlrJT snft. Rnftftoiw ^ srift. ^TRroftq^ftlft ( 13 , 14 , 15 ) *r( 5 l, 52 , 53 ) t^rBi^ui <* 

3rg35ftcqi^rft5lW84£r1170 ftrerft. dTHdedleJd daneT3Tlftc^r3rft31|U|^|^| Blc^lUl Bd. WdRnjftq^geftft 

srft Rctftui ftraft aicra^ 5n^. %r% dBieild ^ ^raT?ft 3nft eRrr 3 pt# B<blui Iftssefter srft ersner w 
31^^dl ft ^ dV«d ilidl (Ho6lft. ft cTSTIeT i)ui|K1 left fHo6lftedl Hlf^ell^ cblklcbfcl^. dftd ^ftdl^left d<ft (d^ci|c|>!-an 
3llHedldl el)d ddd '-I'dffid? ft<sdl ^dld dldleil 



(a, b, C) = (u n - 1, u n , u n + 1)3T^^R^.cr^3TRe?Tlcrr3Ffl^r(l,2,3), (3,4,5), (13, 14, 15), 
(51, 52, 53) frft^iTTftcT31T|cr. c^T^ra^lWO, 6, 84, 1 1 70 4Tf1cr 3TT^cT. ft Hlf^dl ^Idld cfrlkUfr - 3 JT^ 
ferf ant. K n ^ n rfIcr 3FT&rRrr Bi<t>|uii^ sl5R>o5 3n% 3r^ 



n 


a = u n - 1 


b = u n 


C = u n + 1 


K n 


?kr 


0 


1 


2 


3 


0 


apcpfwlw 


1 


3 


4 


5 


6 




2 


13 


14 


15 


84 




3 


51 


52 


53 


1170 




4 


? 


? 


? 


? 




5 













tptecfj (3) 



^cptecfj(3) 31 Id I 3lNeilMI dlMd "tJKI*) 3TI%. d(uid5ll^i <t>W<f>(3) ^TT 'Hided 1^1 Hld^NI cbdl cf <^W<*>ldlo1 
TRFTFrr HIcU-MSI ?fr?JFT cfjTScTT. FTfWT cTSTRT 3ncT U n 3TT WRTIcflcT TTCFJT 

u n = (2 + V3) n + (2 - V3) n , n = o, 1 , 2, 3,.... (4) 

(4) ?JT ^5TT% [Hoidld FTT 3T5TT : 

n = 0 u 0 = (2 + V3)° + (2 - V3)° = 1+1=2 

n = 1 u 1 =(2 + V3) 1 +(2-V3) 1 =2 + 2 = 4 

n = 2 u 2 = (2 + V3) 2 + (2 - V3) 2 = 14 

n = 3 u 3 = (2 + V3) 3 + (2 - V3) 4 = 52 

U n 3TT+i'!s4l<3H 1 fr 4^TT snfnr 1 clldcldl #Tu n - 1 cTU n + 1 (Hoidld. 3TTdT R>( c+T| U 1 1 ^i| | #+ 

TTcPT H^TT fHoileill |#T ^ 4TW4 3INcHldl SklW K Q , K 1 , K 2 , Kg [Hoidld. 3TRTT <|)k+ - 3 HlcJcldl ^ t 
cTSTRT 3H leri . : 

n =4, u 4 = (2 +V3) 4 + (2 -V3) 4 = 194, *tjD£T u 4 - 1=193 3llfrru 4 + 1 = 195 cr^T^FT^n^ (193, 
194, 1 95) *TT Blchiun^ sktw 1 6296 snt- u 5 , u 6 , u 7 -... JlT^fiWcblcidl ^cTIcT 4 chlklcb (3) c|lcJc|<JHl4), 
TiWRt cTTS HWoil ftcT. 3T91T floM RK-dlRd Cffefj - 3 t ftcbiUMJl^dld TTcP cjxRr STRUTT 3TWfk W& STlf. 



chiklch - (3) K n ft 7RFTT cUS^T ^TlcT 3TTt TTjFT cTSTRT 3cT. 3^I^U||af, 



n = 20 414) u 20 = (2 + V 3) 20 + (2 - V3) 20 = 275758382274 fr 1 2 3l4>r R54T fooScT. 3TI4T u 20 - 1 4 u 20 + 
1 fdf^di itfcr. w k 20 fr trrt f^nfr jM sr^cr )r 4f4 4344 n 47 di^i^i^sfr 4)3) 317(4 47 K n 4f ttcrt 

4141 4444) 4N7)4 4>|cSI<5) cIm'IcI. •‘ifuidslidl 3T?l) 3144^ 44f( 3T??T4 ?TfSj4 4>lcSol) 3Tlf4. \Jc?|^u||sJ u n - 2, U n , 

u n + 2 fr ftcblui 3R1T4 STRITT 4)754 TR^T ^41 3fcT 4 SFlfuicT (dcflui fdf^dl #4tcT. 

47 fectcr 7(4 (4) 47f 7RR04T7T 7rft 3Tlf 44 n fT TTCRT iM fl4 tTcTT $T (2 ± V3) n fT 7r74T 474 ST 444^ 414 
31444 fl4 RTc). 4^74 4T 4^44) - 3 4sflcT U n 74)RTT4 jfarRTT "flTRraT 3R417T ^cTT. 34I74T cTSTTcT SllcT 4f 

4T 7144T <s)lo?lcl 7j?l44l 31T4T^ fcllfdl *)dld. ^ 3T?) : 



u n + 2 = 4 u n + 1 " u rv u o = 2 ’ U 1 = 4 n = 2, 3, 4, 5,... (5) 

OTWcfiTfrUp 7i44T4)|<ie4l 3Tlf4 34T 3TI4T (5) 4T vT44l4 4)754 d4Kjd ^4T ^flcT. ^TfTWTaf 
n = 1, U 3 = 4u 2 - u-j = 4 (4) - 2 = 14, 

n = 2 u 4 = 4u 3 - u 2 = 4 (14) - 4 = 52. 

(5) 4T TJprTcT U n + 2 ft 7T74T rill ^41 3llclc4|| U n + 1 3llfu| u n 47 3T4cT^T 3Tlf. 4 ff il'l'ddl 31c41f4 dlcluiK 3Tlf . 

4(u|dk4l 3T*-4l7lld 31S1T 74754T4) 3Ft4) (d 4 >|uf| ^c44. 4T 7447WT TjoTRT '54714^4 7j%' (Recurrence 
Relations) 3T^ ^uiciin. (5) f 3T§4 h<*>k 4 34f. 

74TF4T4 k n 4T TTT^ 54714^4 ^4 

( 6 ) K n+2 = 4 K n + 1 " K n’ K o = °> K 1 = 6; n = 2, 3, 4, 5,... 3nf. 44lf7TJ4af, 311474174 K Q 4 K 1 4lfl43nf. 
3441^(6) 4T 44414 4)7)4 K 2 44^. ^n = 0 ^454 

K 2 = 14 K 1 - Kq = 14 (6) - 0 = 84 ^fcT. 4^5444 K 2 = 84 fT 7Rs4T (deleft 34f. K 2 4 K 1 4lf)4 34eT K 3 
45T34T ^fcT. ft 7H ITsTcAl 344(44 3nf4. 



3UcIn4cI B|c4|u| 447)4tcr 4T J44TS4 3u(u| $44)65 444 f44T7 51174. lol4)|u||zft 344^4) 3l)oSiil flutlKlkft 
r, r a , r b , r c , R 4T TTRlft 4Tft4 45754 W44T cHMIdld. 44 fHoAc|<J4l7Hcft dMIUll'ft 7(^f44R- 2 4^ fdoft 3nf4. 4T 
4)7(4 4T ^ddldftd 3T?T( 414(4 474R44) 4Tffdt 44S4T ^fcT. 741743) 47 r, r a , r b , r c , R 4K1I3I 54714^4 
(Hodlcft 47 71<f fWluihft 3T?l)4T3d) 3l1cx!>7sJ gcRWT fid dlfd. fTTI^^^) (deleft Hl^ld 4U| 4T7i'!s4i^ 1J4) cflkW) 
(4) 414 ^IcTT 34f ^ 47, 4^44) - ( 3 ) ^4T 44RT 4T7(c4 4)1^44) - (4) 4^4^ 47 4T f44T4tcT 4f Bl4))u|i41 
Tifff) n, u n - 1, u n , u n + 1 , k n , r, r a , r b , r c , R 4iR7)4id i*4»ftd ^fcT. 




n 


r n 


{rJa 


{ r n } b 


fnJc 


R 


0 


0 


0 


0 


0 


0 


1 


1 


ce 


3 


2 


5 

2 


2 


4 


6 


12 


21 


65 


2 


8 


3 


15 


14 


45 


130 


901 


3 


30 


A 


56 


234 


168 


1164 


12545 




5 


7 


12 


5 


209 


679 

4 


627 


6878 

11 


17425 

418 



4>W<b - (4) 



4>W<t> - 4 3l'd>S L lu'l c||<sc|cll ^d. cffep - 4 ’Tail' r n 3H I fui {r^ 4T TT^f %TTpfo TRs4T STT^. Pl4M 4T - 1 4> I -4 1 did 
g^rerafcjcr tj?t 4>icidi ^cT44 ? 5T4c4 4 rt. 

BlcbluiHJl^dld ^444 ££4141 3INU| Hlf^dl <b)k;4> - 4 *4*>4ld H IcW 3n|. 4TTT^^H£cc|ldl 

4^ 4RWT cTFtcT. 4T 7RT 4^4 7 Rs4T OT^cT. 3T^ tbFddd q^cT. 

4T (Wluihl 3nu|<sTl 4lf$dl fdoicidl ^cT. (d4^u||c1 4^-4 41, f§K'ld«l 4 4>Hl£i4M4> 3Kidld. 4T 'Tf^qi^l dK4l 
4>lcSdl §144 3n|. 41%dt iral" (qcldl 4 TjtI\ 

a + b + c = 2K 

4T44t454WT^4TR' (3, 4, 5) frBlcblui 3TT| 4T4T ^ ^cTT 3TTt. 3TT4T 
a + b + c = 3K 

3T4T T-IHI4WUI fecT cR ?4T^ 4rR 4>lcidl #^cT 44 ? 4T4T 3Ta} qftfwT £4Lbo6k4l 3 45 3RWRT (d4>lu| 34| 44 ? 
4T \3xR 3TT^ : 3RTT chlddl^l Bl4>)u| 31 Rrl c4 Id 4I$I. 



□ 



□ 



□ 



7 . ct>l<riA rlct)^ 3 nf&I Blcblui Rlfflffl 

o 



^ p crier nnsV 3 fr qtVwr. m qncririV crifr %rPf<?> n arainV. fcrri 3 wt w&. ajkhi^i waV tVq fewriV 

chNi<fl crritcr. c}7i^gcf^%ri^^wa, b, c dtfrri antw. mgs^ 

a + b + c = n (7) ant riaV a, b, c m 4er ^riw ant^r. n n tV foridl *n54T ant 

zrrgofc (7) | *itV4wui ant. t ririq gq>t ^trign crtr ^icldi fwrin angKri-29 n«V cn^di ant = 



x 



a 



+- 

P 



b 



-+■ 

q 



c 



Y 



taV XP + PQ + QY = a + b + c = n. 



A 




fwriq crtr frircrmrcV XY ft <nreV ^ jtfTsrw crteraV enter. <prtjt (a, b, c) iwfwRT a + b > c f^m 
b + c > a arriwc + a > b t amf^-pri ant. a + b = c, fq>4Tb + c = a anRc + a = b artcfcR A ABC 
ftnrioT tl^r. ar?n frirqriwraT an-ii kh kh i c?i qntV4 ^raVn mfr. 

tfmtXY = n = 7ant44T<bid^l g<b^5, 1, 1 arandirilri ^cl cr B i<blui (a, b, c) = ( 5, 1 , 1) #r$cT. fnfwrin 
spcpw^nwrant. n = 7 h\£\ '<-ihI4rui (7)^(5, 1, 1 ) t^TYtriTR^- ePRUT^aVa + b = 5 + 1 < 1 = cant- 
qw a = 2, b = 2, c = 3 art gn^ P hoAcJoV cr fwrin crtr t^V- ‘PRW w ant- nraT araf cmfr rioST fwrin t^ri 
cR <nitV rioST nV frier mfr. ancn n = 7 4T cPTcriri g<nri crtr friend riV Trri Br^ri anqw nrs. tV nt^RT 
cfj^crnr (a, b, c) = (b, c, a) = (c, a, b) t^^^^ritri. 



n = 7 RTsV (7, 0, 0), (6,1,0), (5, 2, 0), (5, 1, 1), (4, 3, 0), (4, 2, 1), (3, 2, 2), (3, 3, 1)ar?rV 
d)H (d^d4Ktl^M-^^^8ld^(d(tcH)antcr. cilficpIiM-d (3, 2, 2)4(3, 3, 1 ) 4T fa<£di^ fd<ri|U[ nRR 
ttWcT. cRellcbl^l'JH^I Bl<&d^ Sffiifi Blctriui tldld. 4Y (tcleill l*«^U| Bi<&ei4l Hku|) Rancrrin#nY n = 8, n = 9, 
... 4KHId) ni^T ricflR. nrricpHi^ufld 4PTM4>Kri fadriui cT4R #VcTTcT. 



(1 ) Briber Brari&r tr^icT RririV *P54 tT (n) 4Tri#rifcr^. n = 7 4 r)T (7) = 2 1 verier riri. 

(2) nwVri wi fwrin apcp anfrir Rrrgofc RrraT ft^R nRRrraV n^r nrtV. 

taV T (n) fr *TCs4T (Ho6quiJKH|cj) aTTOR 4MRl q^cT 4FRcff ant- fr q^eT dlM^H T(o), T(1) T (14) 



II 30 || 




'd'isAli^l <*>W<*>-5 c|i)K chcl 3TT^. 3l|U|'y| <t>l$l 'ti'isill n = 15, n=16, n = 17 Mcgdl^ dHI-ddl *)d)d qur^TcR 

frq^crc|)eio6ciiu , il ^)d ^cr. ^aidt fecM 4>V4>-5 cni^h .hm'IcH 4>i^3Tm^T9£iui)cjH T (n)'did) 

(dale) cf5T ? ^ M^|cj cTFtcf. 



^TcTf feteir cf^s^-5 ^-rtrt cw<5141 cTraY n (n = 1, 2, ...) fr ^HiPW> trs^tt ferr srrt. ^trtt 

wrtrt n ^Pf Ri-hmiuTi a, b, c *T^f cp^ft f^rofrfF Bic^iui (a, b, c) fifct 3 jt|ct. ^<sld wrtrt f^raffarrat trftt T ( n ) 
fett 3TT^. T (n) fn 06 u 1 1 -i| | <t>l$l Jifuidl ftaSdld cpT ? ft ■ l l(u|cl 5 ll'll STtaoTiT dlld dJMI 2JST 3TT<t. 



n 


(a, b, c) 


T(n) 


§kr 


0 . 


— 


0 


(ooo) ape?) Bictflui 


1. 


-- 


0 


(1, 0 0) flTapcfifaclflui 


2. 


-- 


0 


(2,0,0), (1, 1, 0) SpcFitwIUT 


3. 


(1,1,1) 


1 


(2, 1 , 0), (3, 0, 0) sp<?i facblui 


4. 


-- 


0 


(4, 0, 0), (3, 1,0), (2, 2, 0), (2, 1, 1) apcFifwlTJT 


5. 


(2,2,1) 


1 






6. 


(2, 2, 2) 


1 






7. 


(3, 2, 2), (3, 3,1) 


2 






8. 


(3, 3, 2) 


1 






9. 


(4, 4, 1 ), (4, 3, 2), (3, 3, 3) 


3 






10. 


(4, 4, 2), (4, 4, 3) 


2 




S n = 5 el 1 4 1113) 1# Jli^T pcF fwfeT IRRRTRt cFTCT. 


11. 


(5,5, 1 ), (5, 4, 2), (5, 3, 3), (4, 4, 3) 


4 






12. 


(5, 5, 2), (5, 4, 3), (4, 4, 4) 


3 






13. 


(6, 6,1), (6, 5, 2), (6, 4, 3) 










(5, 4, 4), (5, 5, 3) 


5 






14. 


(6, 6, 2), (6, 5, 3), (6, 4, 4), (5, 5, 4) 


4 


J 





ci»l«cti» (5) 



cbl^cb (5) Idl^oMI q^gcT WFI ^ 3TTt. ft %T q^JT 7RFTRT 4ocil o6<=l | ufl ^fcT ^Tlcf. n = 1235, n = 1 33249 3T3TT 
WF 7RFTRT <PSTt H'SUIK ? ^ §TcF?I ^TrfF. 

chlklch - 5 *T«t He^Fi n WfT(n) TFFTT 4>lcJI<J1 cTFTcT. 2TRJ4 T (n) ^ 3fWf cFTR ITtcf 3T9Tt. 

(0,0, 0, 1,0, 1, 1,2, 1,3, 2, 4, 3, 5, 4,...). 

^r^offn xZTTc|lcJc4l (^HdleNleK dlci^d 3TCf fcfRT^TtrT(n) TRFTT ^TTTcT ftcT 3TWRT fc'Hdld. 

*Jo6lcl 5T$T ’(jfddldsflor STT^. tpJT eft (7) ^TT 'ddl<tv<u|ld 31 Id I 4 4'|'d‘ l lf'J|dl<J «Mdl. eft 3MT; <tf)u|ci||$l n JIT 
%Tpfe <i'!sil4f cTld %^TpfcP ^Rs^cT fd -H I J I u Tt 4)^T eft 3T§ff $t, 

n = a + b + c, a + b>c, b + c > a, c + a>b. 

3F§ltf4Kftft^T(n) 31^ did ? 
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2 R 'MqlcftXdldl \3 tT^ T (n) $ci4t) 3McfRT. ’’Jpldl 3 H I fu| fRJRTf&TcT f^RRT fnc& 3R1c^ riff J lfu|c 1 f^PRT k{cf><WR*ll 
‘ PFTcT flcft cJJT^ f ^ \ic{|^U|. 

T(n), n = 1 , 2, 3,.... ^rr^uTldlei i^i i sr^nrr sn+oiHdl <Hi q jfurRrr trrtt j i Hji cTl ciccji'-l fn o6ci ici ar^ 
^clcl. §TRT ^dcAJIcN P-lcAlcIcHl 4 Tjf fecTT 3TTfT. 

1 ) Tn 



T 



n-3’ 



n fr 'TRRTT TFT 3RTcTRT; 

n + 1 



T 



n-3 



+ 



HI 2 

4 



n fcRFT ar^cT. 



£R fecleill cflkidddld n <T Tn ?TT W1 4%T '{jdl^'HK ^cTRT. cT ^dloiH qi^. 
n = 13 ft 'TRRTT (qqq anf . qflef ^oiishhiuI 



13 + 1 



T 13 “ T 13-3 + 



T 



13 

4 

13 



10 



+ 



+ 



(- 1 ) 



4 

(- 1) 7 



= 2+3 



f 4T4 Blcflui qflcT <flki4> (5) ^ ff?T anfcT. 
n = 14 (1 4 fr TFT TRRJT anf) 

T„ = T„ 



n-3 




(5) cRTRjyT WT. 

2) ^ic+r feeler ^j5r cHchwhiui mwrr ^ t. 

-,2 



T n = 



m-m m 



^2^ [x] = X j|jT d$M fcfjcTT sRlsR 31+1 eld I qid^lld nidi tjpifcf) fRT. 

vWI^HiaJ : [ 9.5 ] = 9, [.5 7] = 0, 5Rn = 1 3 arcteT cR qfler ^dl^lK 



Tl3 = 






= 14-3 (3) 
= 5. 



n = 14 srIrcR 
14 2 



T 



14 



ra-mm = ra-mm 



= 16-3 (4) 

= 4. 

(3) T n fr TT5?rr fcdoiii w 4>icjdi 
T n = ^~4g ] ^ C 6I n ft TRs 4T TTT 3l'!1cl; 

- £ ^ ^ J 4c$i n fwr 3i ^ cl. 

«R n = 9 3T^cT cR RlMH 





T s= I 


-(9 + 3) 2 1 


1 


r 12 2 


1 I 


' 144 1 0 




. 48 J 


1 - 


L 48 


J- 1 


. 48 J 


n = 


4, SRtel 


cR 












t 4 = 


r 42 1 


1 


■16 ] 


r 


t \ - 




L 48 J 


■ 1 


. 48 J 


- [ 


4) 


eR fcdcill 4>lkl4> - 


(5) *1^ 3lNe4ldl 






(T 0 , 


T 1’ T 2’ 


t 3 > 


t 4 . 


t 5 > 


"^6’ 7 > T 8 , T g , T 10 , T^, T 12 , T 13 , T 14 ) 




= (0, 


0, 0 , 


1, 


0, 


1 , 


1, 2, 1, 3, 2, 4, 3, 5, 4) 



3T?ff ^TwT pHoAel . ^<4>l ■‘iRld^ll'l §ff?T elNdl 4?T 



T(x) = (1-X 2 ) (1-X 3 ) (1-X 4 ) 

fr ^T?fr ^R Hlfd^UN f^RTR fdf^cHl cR cR feolc4T ^rffaT after ffcTT ^cfT. ail ^44 Id. 



T(x) = (1-X 2 ) (1-X 3 ) (1-X 4 ) 

= x 3 (1 - x 2 )' 1 (1 - x 3 ) _1 (1 - x 4 ) _1 

= Tq + T -| x + T 2 x 2 + T 3 x 3 + T 4 x 4 + — + T ^ 4 x ^ 4 + . . . 

= x 3 + x 5 + x 6 + 2x 7 + x 8 + 3x 9 + 2x 10 + 4X 11 + 3x 12 + 5x 13 + 4x 14 + ... 

3Rf 4Ri^ cTFtcT. 4T Ri^cte-iid) 41 -i j i fu i d i cil cH 4iiHiTH3icT 5Fter (Binomial Theorem) mftcr 4TRT fmz 
Rlcgld 3T^ ^uidlcl. f SH^il ailed cl 'MHI-4d : f?l4><4cl ^d Id dlfl. f ^J5T 3Tlf 3Rf STRUT ’jffcT £Rn. 31 Id I n d l<Tk4l 



^l^looill (dchiufl <t>*HT(n) Phdl ^idld t'JHHHUiJKHIdl cr^toT ^T^fYcfroT X n rTT'H^picb cbluidl anf ? 7TT 
IT^ v3rf? 3nf. 

Rs>t<Wl<Hji cl'isiHicjH Jiluidi^l 5TRe«-ujie'-uji^ cjr^crracr^rr^^crancT^. Jifuidid ^fr?Wr^i^ui ^ i ^ uTi 
H cgdl^ 'ttWciol) cRtST^T 'MdldM<t>l'<<t> L lul ^cioll 3Rt+1Md "ll^lcl. n 2TT 'd4'dl*IKU| 'ti'!s4dl ^TT^T 3 rRt ST ^^JoTcPT^RfcT 
fceleU I 5T?n% \3cR 'Jif fHoil^l 3lR flcT ^iff. dll^ci J[fu|ds1 7J5T (Ho4c|uy|xiJ| qFT cHMIdld. dMU[) Mc£dl4 SfRoT <*>V<*> (5) 
3TTdT SR fcc^cill ^TPft dMK]H *tdT ^cftcT. JJRTT 3TS>f dldlfi qTgcT fwrqtnt 3nt 3Rf *TT5r fflcT ^Tlff. STT 

rciN'jeiii arr|cr. 3nsTrioofrTh^^^3nwT(n)fr#®TrsR^. ^ m-ui ^ihhiui 

■ioo 2 



T 



ioo 



m - m t 

10,000 



100 + 2 



|- 10,000 j 



25 [25.5] 



= 833 - 25x 25 = 833 - 625 
= 208. 

otcu i oo ^ di414l cRst RaR smrs anf. ^rjyr RiRr -\ oo ^ < hmNi ^Rr R37 eft RRst fRmwr 

cl'l'Sdl cR 208 BwRl fHoddld. 
srr qf|R ^ stfrR cr 

Tl00 = Tioo - 3 = T 97 ^ I - 

T gy 3lNci|ldl Hl^ld dl$). ^ujyi J g7 -Midi 3TPRT <jTR ; g5T ciN'tn : 



T, 



m-m m 



97 



=ra-m m -MrM^ [<] 

= 784 - 24 x 24 = 784 - 576 

= 208 

ancfT T 100 = T g7 = 208 IcrR^oT 97 shR^ft ^1 'ism'll i cj) sfRiR cR 



T, 



_ , ~ o 



97 




(100) 2 

”48~ 



r 625 1 


r 1 1 




208— 


L 3 J 


L 3 J 



SR feeld"! dR*jRc|N*H 31NciJldl T(100) = 208 R TRiTIT fHoilcl). 

□ □ 



8. Odsifl - wSlcft 

Cv 



1 ^ 7 ?JT RlHMMcl STTTDT Bl<*>) l - , | OTcfnlWr 3T^TRT <bdl. ?TT Rl-HHIld qqYa H4>Kdi ^pHdl IddKId tju|K 3H$ld. 



<TTS^. %A ST B U in I d)<jJU| I^Hclld 4)Hl 3TcR 3TFRT d (A, B) *TT c^ckl 4 Rn. zta}" d ^ 3T3R '3TcR' (distance) 



^fHdld ^q4)dd°l 3TT|. ’ifadldld 3FtcP5Fl^, ^STflct^ "Element’ ZfTHIcll^ ^-d<t> dJI^ (d f^el ct£ RIFT d (A, B) 
fr3tcNl4) 'J-jcbdJHI c|HRofl. 3TR7 HMu*I KI ft cij 1 ^ | ^fzf 3TTt. ST eft 31 Neil I 'ftdRJI ciJc|£Kld vHJ^d 5Tloft 
^Ojyr ijRd^dl ’JpTcff 'ci||c|£|fed> ^fwt' S^oft. 

Ricjdld 3 tcR d (A, B) % RRrT flft. ?TT^T 3 FilK-|*l>Hld sicRTRTT ?JT ci||^)^A|| amTRPR 3 Rfctoft ^jf^cfT 



d4i Meg cl ftat IddKId EtcTcfr ot|'. ^(-Hdl^l '<^'-|c1 ^FT <f>|u|c) elejd d<3dld Id I Pl^?T cbdl 3TT%. iJT Rjtjddld '3T?R' 

ft JJcPJcT 'UcIkNHI 3TT|. RTrjofc 3TcRRft ci||^| 5iaFT W dWIiJdl |^ft. qftFt ci||^| ^cTFTT CtcRTW ^o5 c?TP!sft?ft 
fto5 ^rracTT qTf*pr. ^Rd^iJI ^(Hdldld STcRTcftcT *JePJcT deft StTcTT ftsi. JRtcT 31 1 <£ did A Snf&T B | 

fefcl 3tT|cr. RTPTsftoT STcRlclT d (A, B) = d E (A, B) 3RT E | 3T3R Euclid ft 3TcR dl'iilcl'JitKtld) ^RTct 

3TT%. STTdT ijRd<d SIcRlft wft ^TRlft cTStTcT ftdt. 

(sr) d E (A, B) > 0; Sift HddM'ftd did Id^dld 3T?R ?FT fen ?Jfd 3Rlft. aftgcRncT ft 5RDT ftw cpftftr d7lft. 

(SIT) ^ A = B 3TftcT cR d E (A, B) = d E (B, A) = 0 iTMT 3iaf A sufw B «R 3HeT cR dli^HSTlcr 

3TcR fflft. cRfd 3 TcR HldUilKtld) AB ^TT fft?ftftftft fftdR <KUi||ftl dftft illvldd ^R d E (A, B) = 0 
sifter cr A = B snf; cqrwr ^pft ftFrfr IftsiFft w <?Rft. 

(?) 3T1RT m MddlcRd C fT fcRRT fd^ftsi. fwRT ABC *Rft d E (A, B) + d E (B, C) > d E (C, A) 



B 



A 





defter. W cRtcT OT^xfr - 35 JRJf <|^|c|eamH|ul ^R 7R^ ^r[efr d7 1 3TcR TrafcT ^ CRIcT. 3RZT qnf^ Ttoft cR 3I?R 




. ^5, l4>d')4)ex',%r?IT^ct)|^ ft^TcTcJRcrr^t. 3idx!ld) ^rcAll^l ^ 



fllcbdd) qw l^rsflcT 3T?R 3RcT q^gcM Hlddl 3T fcFTFTTcT 3T?H ^ qigcTt fccleAll dlftcT. TOtT T^rcT 



| 'IwtDTk SRnTFTdT' dr£f 'HRT 3RT^. C f%^R AB SI^cT cR^T ^ ■dHIHdl CT^fstcT 3RT^. 



3icKldl ddld cijKciji cn><ciMi (3T), (an), (?) tdld cHTRJfT dMld)d dXd cff <*JKsdl 3K-ifc; j tWJ| 

'SKIT ?TT Tt^cTT qT5T S^cT. OTcfT 3TFM 3?cRT^r cAJI^AII <T eft cRtcT dftt yrraft qT65ft cpT ? | dMKjH 

XY ancK^raY anepeft - 35n^ftdi'!sicid!JWHiu| A, B, C fn^arftEm^tZ ACB = 90° anf&r a (x-, , y.,), 



B (x 2 , y 2 ), C (x 2 , y-j) 



Y 




B (x 2 , y 2 ) 



C (x 2 , y,) an ^-35 



ft£, 

AC = 

CB = I y 1 - y 2 I 



AC = I x 1 - x 2 I 



3TRjnft - 35 

4ftT f^WtcT 3TcR HMuAJK-lldl OTW | ■ 1 1 fd-£ clPNd'l. 3TcR ^ #3^ 3TTT^. nT(d^l4 3T9TT 
ftTsnTcnwcfWdid. aim id 4 >cM^aj (Absolute value) ^uidid. 

thdcH^c^j (Absolute value) 4ipft eft sfr §j^t ftw araft. ^ n>sftn 5 kut ftw drift. x fr ^luidl^l rra; 
(Real) a-ksaii atfter cR cbdd'jeAi (absolute value) ftf c^ks^i <£iidkdH*iiu) ^ciici : 



1x1= X, ftc$l x > o, 

= -x, ftcgT x < o, 

= 0, ftd?T X = 0. 

rFFdT, X = 9 3n% cR 1x1 = 19 1 =9, 
x = -9 sntcRl x I = I -9 I =9, 
x = 0 snfdY 1x1 = 10 1 = 0. 
rTftd X STlfoT y ATT cfrldoAII^ ftftT rRT ft^T aRTfttcT cR 
lx + yl<lxl + lylff 3RTR1WT rTRT 3Rlft. 

Stljtft - 35 Aid'd! A ATT IcWld) ER 3nt cf B ATT fclcR I u'Pl STToST 311%. 



(h^h siio&d dwt 3nft. erptrjt ?iio&di dlduiRi yrdi aro* hi 4 atftor <rAB 1 3td^ <+>iei^l dhld. (As 
the crow flies) | aftR yfftdftlAj ant. ^ dftr (dct>iui) rRos tftft ^TTdT ftft tMftdd ?rrt fM- ?T1R ^ 
^4(dit'i(dd atftor n rrft 4>id<ftMid drafts ampler cr wt a nRjyr C nftft n ftcR <w<;<ftlHid n^n ftd^r C TRja 
B d4d di4 dHld. nrmaMtjyNK^H siioMft aftRAC + CB^arftor. ftftAC = l x 2 - x 1 inCB = ly 2 -y 1 1 ant- 
t at?R mnt fd^dT ^mft diftcr. Am-iid) ar anfft ?trst nftM at?R 3 tfrt d T (A, B) mfd^i4 ftftd 

t arsR distance mftt n T arsR ftRft-ndTrr IftftflicT dRUAm-iidl Aftdft ant- andT n%r 3n<£dld- 



d T (A, B) = d E (A, C) + d E (C, B), 




d T ( ^ , y-|), (x 2 , y 2 ) ) = I x 2 - X 1 I + I y 2 - y 1 I (8) 
= lx 1 - x 2 l + ly 1 - y 2 l. 
ft scRff-sicRrat cijKciji srrf , 



*rraT3Taf '^RTt 3TcR' cblddldl I X 1 - X 2 I 45T3T^ I y 1 - y 2 I 3 r^rrat 3T^ t ^ fd3f?Td 

Cfv?cr. vJtJl^unaf A(3, 4) cf B (9, 7) sr^cfcR A 3nf&T B H^flcr sicR (8) mzz 



d T ((3, 4), (9, 7)) 



3-9 +1 4-7 



+ 1 



= 6 + 3 



= 9, 

snf. ^RTWIcTT k|c|cSdl 3TcRT^ ftcT 31 Ned Id I c|fd. 

OT^xfr - 35 31 Ned Id I AjRd^ld STcR^f HMdl A ACB fT ddd^ld iwlW Sfff. 

AB 2 = AC 2 + CA 2 = I x-|-x 2 I 2 + I y^ - y 2 I 2 



AB = V lx 1 - x 2 I 2 + ly 1 - y 2 l 2 (9) 

AB = d E ((x 1; y-|), (x 2 , y 2 ) = V lx 1 - x 2 I 2 + ly, - y 2 I 2 

(9) fr yf?<H^lii - 3icwi4l cAii^iii arrf . f sicR 3ddedidi qRfdd snfxr. tr ^deledi ^t^twrt 
d E ((3, 4), (9, 7)) = V(3 - 9) 2 + (4 - 7) 2 = V 6 2 + 3 2 
= V36T§ = V^5= V 9 x 5 
= 3 V~5 . 



d T 4 d E ft 3tcT^ ^Tost anfcr. *rraT ; 
3TcR \?5cT eTFteT. 



rsicR4)|cil^ cHHlcH qui <t>|clooi||cHI 3 ^5 | 



3inu| 31 id I dj 2JT 3ld'd+id*fr IddK <bdl tpJTdy 3TcRT4t^Tf (8) *TSTTcT cdl<!sdl fclddl 3Trf c?T '3 TcR' 3TT +l?ldl ’TT5T 
3Trf 45T ? ^ ddl'del dlff^l. d I'd Idl 3lNcdldl (3T), (OT) 3llfu| ( 5 ) ft did *Jd' 4 jd cTO^ dj dT cdKs^dl dKd 
dRldT d Ml did. ^TcTf fdcidl 3T|cjK?r : 




3TT^tft - 36 
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